ABSTRACT. The altitude is one of four coordinates of Satellite Navigation System (SNS) measurements. The distributions (in per cent) of VDOP coefficient value for different constellations of three SNS GPS, GLONASS and Galileo for different masking elevation angles for d The results of the measurements of GPS heights are demonstrated also. Additionally the use of vertical component of SNS in maritime navigation like the determination highly accurate sea-floor depths is presented.
INTRODUCTION
The first calculations concerning VDOP coefficient value for different GPS constellations (of 27 satellites and nominal constellation of 24 satellites) and nominal Galileo constellation (of 27 satellites) and the measurements of GPS vertical accuracy in modes 3D and 2D were realized by the author in 2005 (Januszewski 2005a , 2005b . As nowadays (September 2010) GPS system consists of 31 satellites, the number of GLONASS atellites with status operational is 20 and at the end of this year the Russian system will have Full Operational Capability (FOC) again, the Galileo system is already under construction, the additional calculations and measurements are necessary.
In the report of the U.S. Government Accountability Office (GAO) issued on May 7, 2009, we can read that there exists the very real possibility that already in 2010 the oldest GPS satellites begin to fail (GPS Health in Question, 2009 ). Actually 5 satellites, all block IIa, were launched in 1994 or earlier. As the nominal vitality of these satellites is 10 years only, the GPS constellation without these space vehicles must be taken in to account.
The Standard Positioning Service (SPS) uses C/A code on the L1 signal only. The SPS performance refers to the signal in space (SIS). In SPS based on a 95% probability level and SIS only GPS system provides a global coverage predictable positioning accuracy of 9 m (95%) horizontally and 15 m (95%) vertically (www.navcen.uscg.gov).
VERTICAL POSITION ACCURACY
In each Satellite Navigation System (SNS) fix position can be calculated by using the satellites with an elevation at the moment meaurements of greater than masking elevation angle H min . There is need of at least four satellites to calculate latitude, longitude, altitude and time. The accuracy of the position solution determined by SNS is ultimately expressed as the product of a geometry factor and a pseudorange error factor (Kaplan, 2006) , (HofmannWellenhof B et al., 2008): (error in SNS solution) = (geometry factor) x (pseudorange error factor)
the standard deviation of the positioning accuracy, geometry factor by the dilution of precision (DOP) coefficient and pseudorange UERE (UERE User Equivalent Range Error), these relation can be defined as:
UERE (2) If we can obtain all four coordinates of the observe altitude, time of Precision), in the case of one coordinate, e.g. altitude h only, geometry factor DOP is expressed by VDOP (Vertical Dilution of Precision). In this situation the vertical position accuracy at the 95% probability level M % 95 h can be approximated by:
As we know the equation giving the functional relationship between the errors in the pseudorange values and the induced errors in the computed position and time bias for the vertical dimension we can say that the 95% point for the distribution of the vertical error dz ) can be estimated by the doubled product of VDOP coefficient and the user equivalent UERE ). 
TEST METHOD
The GPS satellite positions were computed by using almanac data (week 556) obtained from the website: www.navcen.uscg.gov. The orbital parameters (the longitudes of the ascending node and the arguments of latitude) of all 31 GPS satellites operational in April 16, 2010 are presented in the Table 1 . The values of these parameters of 27 Galileo operational satellites and 3 spare satellites are demonstrated in the Table 2 . The GLONASS satellites positions were calculated by the author for the same day using the almanac obtained from the website: www.glonass-ianc.rsa.ru. The orbital parameters of these satellites are presented in the Table  3 . As this system will have FOC at the end of the 2010 year the calculations were made for the nominal 24-satellites GLONASS contellation. For each system, for each zone of latitude and for each masking elevation angle (H min ) one thousand (1000) geographic time coordinates of the observer were generated by random number generator with uniform distribution: In the case of the GPS system the calculations were made for the constellation of 30 satellites without the oldest satellite, PRN = 32, launched in 1990 year (20 years ago) and the constellation of 27 satellites (without three the oldest satellites 9, 26 and 27 additionally). It was assumed that the GLONASS system is fully operational with a constellation of 24 satellites.
The distributions of VDOP coefficient values v in 2 intervals ( for two Galileo constellations, of 27 (operational only) and 30 (with spare) satellites, for
